esp@cenet — Bibliographic data 



Page 1 of 1 



Early strength water reducing agent for non-alkali 
concrete 

Publication number: CN1O99089 (A) f 

Publication date: , -1995-02-22 '** _ \ * 

Inventor(s): "\ ] ZHANG LU [CN]; YILING QIN [CN]; YOULING HACK 

[CN] fc . ' \ 

Applicant(s): % \ H U ATAI C H EM I G ALP RO DU,CTS ^6^S H [CN]- 
Classification: - \/ . ,,\ \" 5 

-international:. E04G21/02; E04G21/02; (IPG1-7KE04G21/£2 - - 
': Euro &<ea nl t ^ i 5 [ &:<M : M ^ 'MM ::i 

Application numben'CN 19941 005914^1 99^0663' * L ; ^ ^ . * / 
Priority number(s): *CN-1 §94100591 4: 1994^ „ / " \. * 



Abstract of CN 1099089 (A) 

The non-alkali efficient water reducer is made up of naphthalene through 
sulfuric acid sulfonation, formaldehyde condensation and lime 

• neutralization, as well as mixing with ordinary water reducer, hydrated 
silicate minerals, inorganic salt of non-alkali metal, organic strength 

^promoter, etc. grinding and mixing. As alkali is removed, long service life 

I of concrete is ensured. 
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An alkali-free early strength water reducer used in concrete 



Specification 

The present invention; in the field of constructional materials, relates to an 
alkali-free early strength water reducer used in concrete. 

Under the conditions of certain humidity, certain alkali content and aggregate 
being active, a reaction between alkali and aggregate may take place In 
concrete to cause expansion, thereby destroying concrete to make it crack till 
completely losing its function. . At present, cement has an alkali content 
(counted by Na 2 0, generally in the range of about 2.5-3.5 kg/m) 
approximating to the critical value (1MB kg/m 3 ) at which the reaction 
between alkali and aggregate may take place, and Is in the risk of causing the 
reaction between alkali and aggregate. Currently, early strength water 
reducers are widely used in concrete at an amount of up to tens of thousands 
. tons per year. However, ah absolute majority of these early strength water 
reducers contain a tot of alkali substances. Taking a common early strength 
water reducer primarily containing anhydrous sodium sulfate as an example, 
when its amount is 3%. and the amount of cement Is 300 kg/m 3 , 3.3 kg/m 3 
alkali substances may be introduced to concrete. As being soluble salts, these 
substances are much prone to take part in the reaction. Thus, only if other 
conditions are provided, when these additives are added to concfete, they will 
certainly promote to a great extent the proceeding of said highly harmful 
reaction between alkali and aggregate. 

The object of the present invention is to develop an alkaMree eariy strength 
water reducer usedln concrete, which Is free of alkali substances that ate used 
In the present eariy strength water reducers, thereby assuring concrete to have 
enough long service life. 

Contents of the invention 

An alkali-free eariy strength water reducer used In concrete comprises: 
(1) An alkall-free high efficiency water reducer, prepared by the steps of. 
sulfonating naphthalene with sulfuric acid at a ratio of naphthalene/sulfuric add 



^ 1 0.5-1 .5 and a temperature pf 125-180'C for 2-5 h: condensing the resulting 
product with formaldehyde at a ratio of naphthalene/formaldehyde = 1:0.5-1.5 
and a temperature of 85-120'C for 3*8 h; and finally neutralizing the system 
with lime till neutral followed by filtering and drying. 

(2) A non-alkali metal Inorganic salt, which is any one of calcium sulfate-, 
calcium nitrite, calcium nitrate, magnesium sulfate and magnesium nitrate, and 
which Is commercially available. 

(3) A silicate hydrated mineral, which is any one of 3MgO.SiOi.H 2 0. 
Al 2 0 3 .2Si0 2 .HaO, 6Mg0.4SI0 2 . and 3.CaO^I 2 03.CaS0 4 .12H 2 0. which is dried. 

' crushed and milled to a particle size of . 80 to 100 meshes prior to use. Th.s 
kind of hydrated mineral may be natural or synthetic hydrated silicate mineral. 

(4) An organic strengthening agent, which is any one of tri-isopropanolamine, 
triethaholamlne. methanol, calcium acetate, calcium formate and urea, 
prepared by mbdng the above substance In liquid slate with fly ash in a ratio.of 
1-1-10 to obtain a powder, and then crushing the powder to a particle size of 
exceeding 80 meshes. If the substance is In solid state, it. may be directiy 
crushed to a particle size of passing through 80 mesh sieve prior to use. 

■ (5) An adjuvant, which is anyone of fly ash. wollastonite. and zeolite powder, 
which is crushed to a particle size of passing through 80 mesh sieve. 

The product of interest Is prepared by. mixing the above five components 
with a commercially available common water reducer in the following ratios: 

An alkali-free high efficiencywater reducer 2-1 0% 

A common water reducer 0.5-5% 

A non-alkali metal inorganic salt: 5-30% 

A silicate hydrated mineral: 10-80% 

An organic strengthening agent 0.05-0.5% 

An adjuvant: g.s. 

Examples 



Example 1 

1 kg naphthalene was sulfonated with 0.8 kg sulfuric acid at 125°C for 3 h, 
and then condensed with 0.8 kg formaldehyde at 85'C for 5 h; 2 kg water was 



added to the system followed by adequate lime cream to obtain a pH - 7.5-8.0; 
after filtering end drying, the resulting product was milled to a particles of 
exceeding 80 meshes; to which 0.5 kg calcium lignosulfonate, 10 kg calcium 
sulfate having a particle size of 80 meshes, 20 kg of a silicate hydrated mineral 
3MgO.SiO2.H2O having a particle size of 80 meshes, and 2.5 kg of an organ.c 
strengthening agent calcium formate haying a particle size of 80 meshes were 
added followed by mixing to obtain the product 

Example 2 

1 kg naphthalene was sulfonated with 1.2 kg sulfuric add at 150'C for 3 h, 
and then condensed with 0.8 kg formaldehyde at 95«C for 4 h; 2 kg water was 
added to the system followed by adequate, lime cream to obtain a pH - 7-8; 
after filtering and drying, the resulting product was milled to a. particle size of 
passing through 80 mesh sieve; to which 0.3 kg of a common water reducer 
calcium lignosulfonate. 15 kg calcium nitrite having a particle size of 80 
meshes. 30 kg 3Ca0.AI 2 0*CaS04.12H 2 O having a particle size of exceeding 
80 meshes, and 4 kg of calcium formate having a particle size of 80 meshes 
were added followed by mixing to obtain the product. 

Example 3 

1 kg naphthalene was sulfonated with 1.5 kg sulfuric acid at 170«C for 5 h. 
and then condensed with 0.9 kg formaldehyde after adding 0.3 kg water at 
• 110°C for 4 h; 2 kg water was further added to the system followed by 
adequate lime cream to obtain a pH = 7.5-8.5; after filtering and drying, the 
resulting product was milled to a particle size of passing through 80 mesh 
sieve; to which 1 .5 kg of calcium lignosulfonate. 10 kg magnesium nitrate. 20 
kg Ai2O3.2SiO2.H2O having a particle size of 80 meshes, and 0.5 kg of an 
admixture of 1 parts methanol and 10 parts fly ash were added followed by 
mixing to obtain the produ 



3 



Claims 



1. An alkali-free early strength water reducer used In concrete, which is 
characterized by comprising: 

(1) an alkali-free high efficiency water reducer, prepared by the steps of: 
sulfonating naphthalene with sulfuric acid at a ratio of naphthalene/sulfuric acid 
= 1 :0.5-1.5 and a temperature of 125-180'C for 2^ h; condensing the resulting 
product with formaldehyde at a ratio of naphthalene/formaldehyde = 1:0.5-1.5 
arid a temperature of 85-120*C for 3* h; and finally neutralizing the system 
with lime fill neutral followed by filtering and drying; 

(2) a non-alkali metal inorganic salt, which is any one of calcium sulfate; 
calcium nitrate, magnesium sulfate and magnesium nitrate, and which is 
commercially, available; 

(3) a silicate hydrated mineral, which is any one of 3Mg0.SIO 2 .H 2 O, 
AI 2 0 3 .2Si0 2 .H 2 0. 6Mg0.4Si0 2 , and 3Ca0.AI 2 0^CaSO 4 .12H 2 0. which is dried, 
crushed end milled to a particle size of 80 to 100 meshes prior to use; 

(4) an organic strengthening agent, which Is anyone of tri-lsoprooariolamine. 
triethariolamine, methanol; calcium acetate, calcium formate arid urea, 
prepared by mixing the above substance in liquid state with fly ash in a ratio of 
1:1*10 to obtain apowder, and then cnishing the powder to a particle size of 
passing through 80 mesh sieve; and. 

(5) an adjuvant, which Is any one of fly ash. wollastonite. and zeolite powder, 
and which Is crushed to a particle size of passing through 80 mesh sieve; 

the above five components are mixed with a commercially available 
common water reducer in the following ratios: 
an alkall-free high efficiencywater reducer 2-10% 
a common water reducer: 0.5-5% 
a non-alkali metal Inorganic salt: 5-30% 
a silicate hydrated mineral: 10-80% 
an organic strengthening agent: 0.05-0.5% 
an adjuvant: q.s. to obtain the product 



Abstract 



The present invention, in the field of constructional materials, relates to an 
alkali-free early strength water reducer used in concrete. The alkali-free early 
strength water reducer Is prepared by the steps of: sulfonating naphthalene 
with sulfuric acid, condensing it with formaldehyde, and netmalizing with lime 
to obtain an alkali-free high efftoiencywater reducen then, milling and mbang 
the alkali-free high efflciencywater reducer with a common water reducer, a 
silicate hydrated mineral, a non-alkali metal, inorganic salt, an organic 
strengthening agent and an adjuvant such as wollastonite in certain rabos. The 
present alkali-free early strength water reducer Is free of alkali substances that 
are used In the present early strength water reducers, thereby assunng 
concrete to have enough long service life. 



